Topographic distribution of dorsal and median raphe neurons with hippocampal, septal and dual projection.
Double retrograde neuronal tracing techniques with used to determine the distribution and degree of overlap between cell population in the raphe nuclei with a projection to the medial septum and/or the hippocampus. The results of the present study showed that numerous median raphe neurons that innervated the hippocampus, sent a collateral projection to the medial septum. In contrast to that, a spatially segregated population of serotonergic neurons located caudally in the dorsal raphe nucleus projected only to the medial septum but not to the hippocampus. Our results show that the medial septum receives dual serotonergic innervation from the midbrain raphe nuclei. One projection arises from axon collaterals of neurons that contribute to the median raphe-hippocampal pathway as well. The second serotonergic input originates from the caudal part of the dorsal raphe nucleus, and innervates the medial septum, but ignores the hippocampus. These findings suggest that, in addition to the well-known serotonergic effect of the median raphe on hippocampal electrical activity, theta rhythm in the hippocampus may also be modulated by the dorsal raphe nucleus via the medial septum.